showed the linear action of 5p(2n, Z) on the space of symplectic p-frames for p ^ n is topologically transitive. We give an alternative proof, from the prime number theorem and the congruence subgroup theorem, and show the action of every finite index subgroup of 5p(2n, Z) is topologically transitive.
INTRODUCTION
Recall that the symplectic groups Sp(2n, R) and Sp(2n, Z) are the subgroups of SL(2n, R) and SL(2n, Z) respectively of matrices A which satisfy A 1 JA -J where A Euclidean p-frame over R 2n is a p-tuple (ui,..., u p ) of linearly independent vectors in R 2n . For 1 ^ p < n, a symplectic p-frame is a Euclidean p-frame which satisfies u\ JUJ = 0 for all i, j when the Ui are written as column vectors. The space of symplectic p-frames is the subset of (R 2n ) p of all symplectic p-frames with the relative topology. An action of a group G on a topological space X is topologically transitive if for each g € G the bijection g on X is a homeomorphism and for each pair of nonempty open sets U,V C X there is some g € G such that gU n V^B . The action is topologically k-transitive if the action induced on X k is topologically transitive.
Dani and Raghavan ( [5] ), based on Moore's ergodicity theorem, showed the linear action of SL(n, Z) on R" is topologically (n -l)-transitive and the action of Sp(2n, Z) on the space of symplectic p-frames is topologically transitive. Our main result is an alternative proof in the 5p(2n, Z) case which applies to the finite index subgroups. THEOREM 1. For p < n, the linear action on the space of symplectic p-frames of every finite index subgroup of Sp(2n, Z) is topologically transitive.
The proof, in Section 4, is a modification of the one used in [4] to show the actions on R n of the finite index subgroups of SL(n, Z) are topologically (n-l)-transitive. Sections 2 and 3 introduce the underlying theorems, the prime number theorem modulo m and the congruence subgroup theorem. The following argument is due to Mendes France in the Math Review of [6] . It shows the quotients of primes are dense in the positive reals (originally proved by Sierpiriski in [9] [3]
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T H E C O N G R U E N C E SUBGROUP T H E O R E M
Let p denote the maps Z n -> Z^ and Z n x n -> Z£, xn which reduce modulo m the entries of an n-tuple of integers and a n u x n matrix of integers. For n ^ 2, the kernels of the group homomorphisms p : SL(n, Z) ->• SX(n, Z m ) are denoted G n<m and called the principal congruence subgroups of SL(n, Z); a congruence subgroup is one which contains a principal congruence subgroup. The congruence subgroup theorem says, for n ^ 3, every finite index subgroup of SL{n, Z) is a congruence subgroup. It was proved separately in [3] and [8] . A principal congruence subgroup of Sp(2n, Z) is an intersection Sp(2n, Z)nG2n,m for some m, and a congruence subgroup is one which contains a principal congruence subgroup. A version of the congruence subgroup theorem says that for n ^ 2 every finite index subgroup of Sp(2n, Z) is a congruence subgroup ([3, Theoreme 3]). For I G P let gcd(x) mean the component-wise greatest common divisor. It is not difficult to show the orbit of x in Z" under the obvious action of SL(n, Z) is the y € Z n such that gcd(y) = gcd(x). Humphreys in [7, Section 17.2] shows that the G n , m -suborbit of x is the set of y € Z n such that gcd(y) = gcd(z) and p(y) = p(x).
P R O O F OF THE THEOREM
The following lemma is well known. See [2, Theorem 3.8].
LEMMA 2 . Each symplectic p-frame u = (u\,..., u p ) forms the first p columns of some element in Sp(2n,E).
PROOF:
The vectors w which satisfy w t Ju i = 0 for 1 < i < p make up the orthogonal complement of Ju relative to the standard inner product on R 2n -a (2n -p)-dimensional subspace which contains u itself. Therefore, while p < n we can extend u to a symplectic n-frame by induction. If u is a symplectic n-frame, the orthogonal complement of J{u\,... ,u n ) has dimension n and is contained in the orthogonal complement of J(u 2 ,.
•. ,u n ) which has dimension n + 1. So there is u n +i G K 2n with uf, +1 Jui --1 and u t n+l Ju i -0 for 2 ^ i ^ n. It must be that u n + i is linearly independent of u i , . . . , u n , else u\ Ju n+ i would be zero. Now, the orthogonal complement of J(u\,... ,u n+i ) has dimension n -1 and is contained in the orthogonal complement of J{u x , U3,..., u n +i) which has dimension n. So there is u n+ <i with u t n+2 Ju 2 = -1 and u l n+2 Jui = 0 for i = 1 and 3 ^ i ^ n + 1 and linearly independent of u i , . . . , u n + i ; and so on. Arranged as columns, u x , . . . , u 2n form an element in 5p(2n,K Alternatively, if the matrix in block form is I I, the conditions are
[5]
The dynamics of an action 403 to construct A € G n , m with e\,... , ej_i e R n and r its first i columns. Let C be the In the next step we choose a point of the above form in A 2 AiU3 x B 2 BiV 3 , and so on. We get A 3 and B 3 such that A 3 A 2 Ai and B 3 B 2 B\ take symplectic 3-frames in U\ x C/ 2 x U 3 and Vi xV 2 
